party had enlarged hearts for some days after their attempts on the mountain, though in one or two cases there was no visible after-effect of this continued exertion.
To sum up, the Everest Expedition was unable to get many accurate scientific observations or figures, but it did prove in the most practical way that the human body could acclimatize at greater heights than had hitherto been attained, and could stand fairly well, with or without oxygen apparatus, a height of 27,000 ft.-and probably much higher.
Professor J. C. MEAKINS, M.D. (a member of the Andes Expedition) said that the cyanosis of persons living at high altitudes resembled that of pneumonia. He had noticed among the natives of Cerro the frequent presence of club fingers, not associated with pulmonary or cardiac disease. Their experiments showed that the basal metabolism of some members of the expedition increased (these members were all found to have lost weight) while it decreased in others. The diffusion coefficients were lower in those members who were susceptible to mountain sickness. Measurements of the chests of the natives, when they were compared with those of the Anglo-Saxon group, showed an increase in the width of th9 chest relatively to the height of the person. Roughly speaking, a native of 5 ft. 3 in. in height had the chest of a man of 6 ft. X-ray photographs of the chest showed a distinct difference in the angle of the ribs; there was a greater rib slope in the case of Europeans. Radiograms were taken of the hearts of five members of the expedition at sea level either before or a month after sojourn at a high altitude; at Oroya (12,178 ft.) within two hours after arrival, and at Cerro de Pasco (14,208 ft.) after two or three weeks' residence on the sierra. It was found that the heart shadow was definitelv smaller in sizp in those who stood the altitude well.
Flight-Lieutenant W. B. FARRINGTON, D.S.O. (of the Royal Air Force), who had been engaged for ten months in high flying duties as a pilot in France, 1917 to 1918, spoke, giving his personal experience as to the effect of flying at high altitudes, i.e., 18,000 ft. to 21,000 ft. He said that he experienced oxygen want at 18,000 ft. and above. On first reaching this height there would be a feeling of distress-panting for breath, but after a quarter of an hour this would pass, and the remainder of the flight of two or three hours could be completed without any recurrence of the feeling.
Muscular weakness was very apparent at height. Considerable effort was needed to pick up a glove from the floor of the machine. Observers used to find taking photographs or firing their machine-guns very exhausting.
His experience was that after about an hour's high flying, the brain seemed to become tired, it became hard to concentrate on mental work requiring close attention such as difficult map reading. In this connexion also, being probably due to the same causes, there was a tendency for pilots to make bad landings after a prolonged flight at height.
After landing back on the aerodrome he invariably had a headache, but this could be dispelled by an hour or two of sleep. Some pilots took oxygen after landing, which was found effective.
With regard to withstanding the effects of high flying, that is accli-matization, personally he had noticed neither improvement nor deterioration in this respect. He considered oxygen taken while high flying of the greatest value, as it dispelled all the evil effects previously mentioned. With oxygen, flying at high altitudes was no more exhausting than low flying. Oxygen was taken during flight either continuously through a mask or intermittently through a cigarette holder. He always used the former method, but the latter was a less cumbersome apparatus and therefore more popular.
Mr. MALCOLM L. HEPBURN briefly reviewed the scientific data in connexion with physiological effect of high altitudes, covering a period of the last twenty years, and contrasted the opinions then foi:med with those of the present day.
From a mass of physiological literature the following facts emerged: (1) That the symptoms of caisson disease must be due to mechanical causes due to reduction of pressure ;
(2) that the symptoms of mountaineers and aeronauts must be due to the diminished supply of oxygen;
(3) that acclimatization was very often confused with training, and that much of the improvement in the symptoms of mountaineers was simply due to the result of proper training. He (Mr. Hepburn) considered that acclimatization must be only considered in its relationship to the oxygen-carrying power of the blood as applied to ordinary respiration and muscular work. He also emphasized the fact that in one way or another the appearance of symptoms and the physiological effect of reduction of pressure might be postponed on the mountains to quite considerable altitudes, and that the altitude limit of each individual must vary enormously according to his physiological capacity.
He expressed the following opinions as stated by him twenty years ago:
(1) Illness due to the effect of high altitudes need not be considered as a clinical entity below 17,000 ft. at least.
(2) Fatigue must be eliminated as far as possible by careful training and ingestion of proper and suitable food.
(3) In addition to training, high mountain climbing must be made as easy as the conditions of the mountain would permit, and that the rate of climbing must be as slow as possible in order to economize muscular work.
(4) That a supply of oxygen would be found necessary above a certain height, which varied with the degree of acclimatization.
Therefore, if the proper organization could be carried through, if the weather would allow of the establishment of a sufficient number of camps, if the mountain to be attacked were easy, and the carrying of oxygen were rendered feasible, the physiological effects of high altitudes would not prevent the highest point on the earth's surface from being ascended by man.
Mr. Hepburn then contrasted these opinions with the position at the present time. Much valuable scientific work by Leonard&Hill and others during the last twenty years had established the value of oxygen inhalation both in diminished atmospheric pressure and in the performance of muscular work; while the practical work on the mountains by properly equipped and physiologically sound mountaineers had shown the possibility of ascending to heights of 27,000 ft. both with and without oxygen. He thought that there need be no controversy about the utility of oxygen, which in any case must render the ascent of high mountains much easier, and was therefore highly desirable if the transport difficulty could be overcome.
